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(54) DIMMING BODY FOR VEHICLE AND PRODUCTION OF THIS BODY 

(57)Abstract: 

PURPOSE: To make the front easy to see and to change 
the transmittance of a part of a dimming body on 
demand by providing a dimming body with a part where 
transmission-scattering can be controlled with a voltage 
and the transmission state is gradually different. 
CONSTITUTION: The upper part of a dimming body 1 for 
vehicle is so constituted that the degree of scattering is 
higher according as going upward. An element 13 having 
the dimming function is stuck to a transparent body 14 
with an adhesive layer 1 5. When this dimming body is 
used for the front glass of an automobile, the part other 
than a part to be shaded, namely, the part to be always 
set to the transmission state is always set to the 
transmission state without a voltage is applied to this 
film liquid crystal layer, or a voltage is always applied to 
this part at the time of use to set it to the transmission 
state. A voltage is applied to a specific part and the film 
liquid crystal layer is hardened in this state in the 
hardening process where the film liquid crystal layer is 

formed, thereby forming the part where the transmittance for scattering is preliminarily partially 
reduced. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1]In a manufacturing method of a light controlling body for vehicles from which it is a 
transparent body for vehicles, and at least some [ the ] transmission states change with 
impression of voltage, The Tsunemitsu refractive index of liquid crystal material which a 
refractive index of a hardened material obtained uses (n Q ), A mixture of a photoresist compound 

and liquid crystal material which form a hardened material matrix selected so that it might be in 
agreement with either of the refractive indicees (n x ) when an extraordinary index (n e ) or liquid 
crystal material carries out orientation at random, A manufacturing method of a light controlling 
body for vehicles when pinching between substrates with an electrode of a couple and carrying 
out photo-curing of the whole, wherein the part forms a portion from which it is made to harden, 
impressing voltage and a transmission state differs gradually. 

[Claim 2]In a manufacturing method of a light controlling body for vehicles from which it is a 
transparent body for vehicles, and at least some [ the ] transmission states change with 
impression of voltage, The Tsunemitsu refractive index of liquid crystal material which a 
refractive index of a hardened material obtained uses (n Q ), A mixture of a photoresist compound 
and liquid crystal material which form a hardened material matrix selected so that it might be in 
agreement with either of the refractive indicees (n x ) when an extraordinary index (n e ) or liquid 
crystal material carries out orientation at random, A manufacturing method of a light controlling 
body for vehicles forming a portion which stiffens a photoresist compound which is a raw 
material of a hardened material under selectively different temperature conditions, and from 
which a transmission state differs gradually when pinching between substrates with an electrode 
of a couple and carrying out photo-curing of the whole. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the manufacturing method of the light controlling body for vehicles with 
which at least some [ the ] transmission states change by impression of voltage. 
[Description of the Prior Art] 

In recent years, in order to avoid the plug of the sunrays to vehicles, such as a car, and to 
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secure a driver's etc. view, providing a coloring section above the windshield of a car or the side 
glasses of a bus is performed. 

What was laminated-glass-ized on both sides of the polyvinyl-butyral film selectively dyed this, 
for example between the glass plates of two sheets, the thing which printed the pattern 
selectively to the glass surface, etc. are known. 

Many things which have what is called a shading-off part that changes a color gradually are also 

known between the coloring section and the non-coloring section by this. 

However, since the optical property is fixed as for such partial colored glass, night and when 

gloomy, a coloring portion stops being visible and becomes very difficult to be visible. There was 

a fault that change did not hear to take in sunlight rather at a cold season etc. 

On the other hand, there are a liquid crystal display element using the twist nematic (TN) liquid 

crystal and the guest host (GH) liquid crystal as an element which controls the transmission 

state of light by voltage, and an electrochromic element using an electrochromic (EC) substance. 

Then, using the element which controls the transmission state of such lights for the partial 
colored glass for these vehicles is proposed. 
[Problem(s) to be Solved by the Invention] 

However, the TN liquid crystal was difficult to manufacture the element of a uniform substrate 
gap with a large area, and in order to use a polarization film, it was very difficult [ it ] to attach 
what is called a shading off from which it will become quite dark also by a transmission state, and 
a transmission state changes gradually. 

It was difficult for a GH liquid crystal to also manufacture the element of a uniform substrate gap 
with a large area, and it very difficult for the coloring matter to be used to have many weak 
things to a solar direct solar radiation, and for endurance to have a question, and to attach a 
shading off too. 

Although the EC element can attach a shading off easily by making thickness of EC material 
layer thin gradually, It had the problem that driving current becomes large in the case of the 
element of a large area, a response became very slow in using an electrode with high resistance 
like a transparent electrode, and the element of a large area took the time for several minutes or 
more after all since manufacture is difficult and is a current drive type element. 
For this reason, it was combined with the transparent body for the vehicles of a large area like 
the windshield of a car, and a light controlling body which produces and cheats out of the light 
control function which has a shading-off pattern was desired. 
[Means for Solving the Problem] 

In a manufacturing method of a light controlling body for vehicles from which this invention is 
made that above-mentioned SUBJECT should be solved, it is a transparent body for vehicles, 
and at least some [ the ] transmission states change with impression of voltage, The Tsunemitsu 
refractive index of liquid crystal material which a refractive index of a hardened material obtained 
uses (n ), A mixture of a photoresist compound and liquid crystal material which form a hardened 
material matrix selected so that it might be in agreement with either of the refractive indicees 
(n ) when an extraordinary index (n J or liquid crystal material carries out orientation at random, 
When pinching between substrates with an electrode of a couple and carrying out photo-curing 
of the whole, it is stiffened the part impressing voltage, A manufacturing method of a light 
controlling body for vehicles, wherein a transmission state forms a gradually different portion, 
And when carrying out photo-curing of the whole, a photoresist compound which is a raw 
material of a hardened material under selectively different temperature conditions is stiffened, 
and a manufacturing method of a light controlling body for vehicles forming a portion from which 
a transmission state differs gradually is provided. 

In this invention, since a light controlling body is a light controlling body which uses electrooptics 
media, such as a liquid crystal, and controls penetration-dispersion by voltage and a transmission 
state is a light controlling body which has a gradually different portion, It can change into the 
state of making the whole into a transmission state thoroughly, or having a portion from which a 
transmission state differs gradually in the part, and what is called a shading-off portion by 
voltage control easy. . . 

In this invention, if it is a light controlling body which has the portion from which the transmission 
state differs gradually in the state where the state or voltage which impressed voltage high 
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enough or a certain amount of voltage by the light controlling body which controls penetration- 
dispersion by voltage is not impressed, it can be used. The element using the point of the 
consumed electric current to a liquid crystal is preferred, and, specifically, what pinched the film 
state liquid crystal layer by which distributed maintenance of the liquid crystal material was 
especially carried out into the hardened material matrix between substrates with the electrode of 
a couple is the optimal. 

It will obscure, where specific impressed electromotive force (it contains also in [ voltage ] not 
impressing) is impressed, a portion will be obtained, and this light controlling body should just be 
in a transmission state thoroughly, where other specific impressed electromotive force (it 
contains also when not voltage impressing) is impressed. It is obscuring selectively at the time of 
voltage un-impressing, and a portion's specifically being obtained, and being in a transmission 
state thoroughly at the time of sufficiently high voltage impressing etc. 
Since it comprises an element which pinched the electrooptics medium from which a 
penetration-scattering state is changed between substrates with an electrode, when the 
substrates itself are transparent bodies used for vehicles, such as glass and a plastic, the 
element itself can be used for such a light controlling body as a light controlling body for 
vehicles. 

What is necessary is to laminate transparent bodies which can be used as a transparent body for 
vehicles, such as glass and a plastic, or to insert between them, and just to consider it as the 
light controlling body for vehicles, when the substrate itself cannot use it as a light controlling 
body for vehicles as it is by intensity etc. If a thin plastic plate is used as a substrate of an 
element and it specifically inserts between the glass plates of two sheets, it will become 
laminated glass-like. 

Drawing 1 is a front view showing the light controlling body 1 for vehicles to which a degree of 
dispersion becomes high in the upper part as the upper part, and (A) shows a shading-off state 
and, as for (B), shows a transmission state thoroughly. Although 2 shows the shading-off portion 
and appears in (A), it has disappeared in (B). 

Drawing 2 is a sectional view showing the state where the element 1 3 which has a light control 
function was stuck on the transparent body 14 by the glue line 15. 

Drawing 3 is a sectional view showing the state where the element 23 which has a light control 
function was stuck by the glue line 25 among the transparent bodies 24A and 24B of two sheets, 
and was made into the shape of laminated glass. Although the element 23 which has a ''ght 
control function is made into the size slightly smaller than the transparent bodies 24A and 24B in 
this example, it may be made not to arrange the element which has a light control function to the 
transparent part from which transmissivity does not need to change. 

The light controlling body for vehicles by this invention has various uses, such as side glasses at 
which it turned to roofs, such as windshields, such as a car and a train, side glasses, a sight 
seeing bus. a sightseeing train, and a tourist ship, and a windshield of an airplane. It is used for a 
driver and a visitor mainly taking in sunlight etc. by liking, or all weakening them. 
By this invention, since it is preferred that liquid crystal material uses the film state liquid crystal 
layer by which distributed maintenance was carried out into a hardened material matrix, this is 
taken up and it explains more concretely. 

It is specifically made in agreement [ the refractive index of a hardened material matrix J with 
either of the refractive indicees (n x ) when the Tsunemitsu refractive index (n Q ) of liquid crystal 
material, an extraordinary index (n e ). or liquid crystal material carries out orientation at random in 
such a film state liquid crystal layer. When not in agreement [ when the refractive index of a 
hardened material matrix and the refractive index of either above of liquid crystal material are in 
agreement, this film state liquid crystal layer will be in a transmission state, and J according to a 
voltage impressing state, a film state liquid crystal layer will be in a scattering state. 
For this reason, what is necessary is just to make it transmission states differ in this invention, 
even if it impresses the voltage which forms the portion which made transmissivity at the time of 
dispersion low beforehand selectively, and forms a shading-off portion, or has changed the 
threshold voltage of the liquid crystal selectively. 

It explains taking the case of the case where the film state liquid crystal layer by which 
distributed maintenance of the liquid crystal material was carried out is used into the hardened 
material matrix selected so that it might be in agreement with either [ for which the refractive 
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index of the hardened material which can be obtained uses the example ] the Tsunemitsu 
refractive index (n Q ) of liquid crystal material, or an extraordinary index (n g ). 
Since a hardened material matrix refractive index and the refractive index (n x ) of a film state 
liquid crystal layer [ such ] of the liquid crystal material (at random orientation) which has not 
been arranged do not correspond in the state where voltage is not impressed, it is a scattering 
state (cloudy state). 

Where voltage sufficiently higher than threshold voltage is impressed, since a hardened material 
matrix refractive index and the refractive index (n Q or n g ) of the arranged liquid crystal material 

are in agreement, it will be in a transmission state. 

For this reason, this film state liquid crystal layer does not depend the portion except the portion 
which wants to attach a shading off in the case of for the windshields of a car etc. always made 
into a transmission state on a voltage impressing state, but it is made to be always in a 
transmission state, or it always impresses voltage at the time of use, and is made to make it a 
transmission state. What is necessary is just to harden, where voltage is impressed when 
hardening a film state liquid crystal layer in order not to be based on this voltage impressing 
state but to always make it a transmission state. 

A portion to attach a shading off to forms the portion which made transmissivity at the time of 
dispersion low beforehand selectively, or should just change the threshold voltage of a liquid 
crystal selectively. 

Specifically, in the case of the former, the portion which made transmissivity at the time of 
dispersion low beforehand selectively can be formed by making it harden, impressing voltage only 
to a specific portion in the case of the curing process which forms a film state liquid crystal 
layer. What is necessary is just to determine them experimentally by the voltage applying time in 
this impressed electromotive force and a hardening period, etc., since the transmissivity at the 
time of that dispersion is controllable. 

Especially in this invention, it can obtain easily by making it harden, using a photoresist 
compound as a raw material of a hardened material, and impressing voltage at the time of 
hardening by light beam exposure. . . 

What is necessary is to carry out fixed time hardening, irradiating with light transmissivity 
specifically impressing voltage using the mask which is changing gradually selectively, to remove 
a mask subsequently, to carry out an optical exposure again, without impressing voltage, and just 
to make hardening complete. Of course, this reverse is also possible. 

In the case of the latter, when only a specific portion changes those curing conditions in the 
case of the curing process which forms this film state liquid crystal layer, the portion from which 
the threshold voltage or saturation voltage of that film state liquid crystal layer differs 
selectively can be formed. This is temperature, light, etc. and what is necessary is just to 
specifically determine it experimentally. . 
In addition, even if it changes a substrate gap selectively, the portion from which the threshold 
voltage or saturation voltage of the film state liquid crystal layer differs selectively can be 
formed, but it is more desirable for a substrate gap to be the same and to change curing 
conditions as mentioned above, since control becomes difficult easily. 

It can obtain easily by using a photoresist compound as a raw material of a hardened material, 
and changing and stiffening temperature especially, at the time of hardening by light beam 

exposure. , , 

What is necessary is to specifically change temperature selectively, to carry out light beam 
exposure simultaneously, to rise or reduce temperature gradually and just to stiffen it, 
transmissivity irradiating with light using the mask which is changing gradually. 
Of course, in making it a transmission state want to change gradually. The portion by which a 
mask is not carried out to temperature T, which arranges the mask by maintaining and carrying 
out an optical exposure is stiffened, it moves whether subsequently a mask is changed, Mitsuteru 
putting and this are again repeated by other temperature T 2 , and hardening, now ** are good in 

an unhardened portion. _ , _ , 

Such impressed electromotive force and curing conditions should just be experimentally defined 

by the purpose, the material of construction, etc. 
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It can also be made in agreement [ the element of this invention ] with a refractive index (n x ) 

when the liquid crystal material which the refractive index of the hardened material stiffened by 
light beam exposure uses carries out orientation at random. It means having turned to various 
directions under the influence here of meshes of a net or a capsule etc. which not all liquid 
crystal elements have arranged carrying out orientation at random in parallel or vertically to a 
substrates face, and constitutes a hardened material matrix. 

In this case, in the state where voltage is not impressed, since the refractive index (n x ) of liquid 

crystal material (at random orientation) and the refractive index of a hardened material matrix 
which have not been arranged are in agreement, a transmission state is shown. On the contrary, 
since the refractive index (n or n ) of liquid crystal material and the refractive index of a 

o © 

hardened material matrix which were arranged are not in agreement when voltage is impressed, a 
scattering state (cloudy state) will be shown. 

Although a transparent element is obtained in the state where this does not impress voltage, The 
hardened material matrix acquired by photo-curing exists mesh shape or in the shape of a 
capsule, and since it is in the same situation as a liquid crystal is influenced by this hardened 
material matrix and is carrying out orientation at random, there is a problem that it is difficult to 
change into a uniform state. 

When orientation of this is carried out vertically or horizontally like the former, it is easy to carry 
out orientation of it uniformly, but if it sees on a macro target, even if random, orientation is 
carried out at random because oriented states differ delicately, the difference of a refractive 
index is produced, this serves as nonuniformity and it is easy to be visible, if it sees selectively. 
In this invention, the refractive index of this hardened material matrix and the refractive index 
(n 0 , n e , or n x ) of the liquid crystal material to be used are coincided. What is necessary is just to 
make it mostly in agreement to such an extent that it does not have an adverse effect on a 
transmission state although it is preferred to make it thoroughly in agreement as for this 
coincidence. Specifically, it is preferred to make the difference of a refractive index into about 
[ 0.15 or less ]. Even if this has a difference of this level in order to approach the refractive 
index of liquid crystal material rather than the refractive index which the hardened material 
matrix swelled with liquid crystal material, and the hardened material matrix originally had, it 
comes to penetrate light mostly. 

It is preferred to carry out photo-curing and to form a hardened material matrix using a 
photoresist compound, in this invention. 

Thereby, it can perform easily forming the portion from which the transmissivity of light differs 
gradually by a scattering state into a desired portion, or the film state liquid crystal layer from 
which threshold voltage or saturation voltage differs gradually into a desired portion as 
mentioned above. That is, the mask which shades light on the surface of a substrate is arranged, 
and the film state liquid crystal layer which has a shading-off portion easily can be formed by 
easy operation of the mask from which transmissivity is changing gradually, the voltage 
impressing at the time of hardening, or the temperature change at the time of hardening. 
This photoresist should just be a compound hardened with infrared rays, visible light, ultraviolet 
rays, and an electron beam. If hardening is promoted, an operation of the light is [ anything J also 
good and good in both a photon an electron and heat. 

Therefore, in order to polymerize a photoresist compound, vinyl polymerization, addition 
condensation, a condensation polymerization, cationic polymerization, anionic polymerization, 
living polymerization, etc. may be any, but the condensation polymerization which generates a 
substance with a possibility of degrading liquid crystal material, such as moisture and a staining 
substance, is generally seen, and is not preferred. 

The system of a polymerization does not ask homogeneity and a heterogeneous system. For 
example, it may be a mixture of a photoresist compound and a liquid crystal, and that which was 
mixed with polyvinyl alcohol etc. and ******************ed the photoresist compound and the 
liquid crystal may be used. , 
As a concrete example of this photoresist compound, monoacrylate, diacrylate. N-substitution 
acrylamide, N-vinyl pyrrolidone. styrene, and those derivatives. Polyol acrylate, polyester 
acrylates, urethane acrylate, The compound which has monofunctional and the polyfunctional 
vinyl group which are represented by the acrylate which has epoxy acrylate, silicone acrylate, 
phloroalkyl acrylate, a polybutadiene skeleton, an isocyanuric acid skeleton, or a hydantoin 
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skeleton, the unsaturation cycloacetal, etc. is illustrated. 

Use of the photoresist vinyl system compound of these versatility in this invention is preferred. 
Especially, it is desirable from that it is excellent in the phase separation state of the liquid 
crystal and hardened material after light beam exposure, and its homogeneity to use an acryloyl 
system compound, and the cure rate by light beam exposure being quick, and a hardened 
material being stable. As for the acrylyl group of the acryloyl system compound here, hydrogen 
an alpha position and like beta may be replaced by phenyl group, an alkyl group, halogen, cyano, 
etc. 

The thing which carries out polymerization curing by optical exposure among these photoresist 
vinyl system compounds in this invention, especially the thing containing the oligomer formed 
into polymerization polymers are preferred. 

the acrylic oligomer which specifically contains two or more vinyl groups as a photoresist vinyl 
system compound — 1 5 - 70wt% — containing is preferred, there is little contraction 
accompanying hardening after photo-curing, it is hard to generate a minute crack in a liquid 
crystal optical element, and a moldability becomes good. If this minute crack increases, it will 
become the tendency for the transmissivity of the light in a light transmission state to fall, and 
the performance of an element will fall. Since the viscosity of this acrylic oligomer has an 
adverse effect on a moldability even if it is too high and it is too low, it is preferred to be 
referred to as about 150-500000 cps at 50 **. 

The liquid crystal material used by this invention can be said [ be / using a constituent / it / 
more advantageous ] for filling various military requirements, such as an operating temperature 
limit and operating voltage, although there are nematic liquid crystal material, smectic liquid 
crystal material, etc., it may use independently or a constituent may be used. In particular, use of 
a nematic liquid crystal is preferred. 

As for the liquid crystal material used, dissolving in a hardenability compound uniformly is 
preferred, and as for the hardened material matrix after hardening, or it does not dissolve, when 
what has the difficult dissolution is required and uses a constituent, what has as near the 
solubility of each liquid crystal material as possible is desirable [ liquid crystal material ]. 
By passing through a photo-curing process especially using liquid crystal material and a 
photoresist compound, Liquid crystal material and a hardened material are made to fix according 
to phase separation, it becomes the structure to which liquid crystal material was scattered in 
the hardened material matrix, distribution of a liquid crystal and a hardened material matrix 
becomes uniform, and the element excellent in appearance grace and productivity can be 
manufactured easily. 

When manufacturing the element of this invention, what is necessary is just to use a 
hardenability compound and liquid crystal material as about 5:95 to 45:55 mixture, and they 
should just be used as liquefied or a viscous thing. 

A hardenability compound and liquid crystal material may be used for the mixture of the 
hardenability compound for forming a film state liquid crystal layer, and liquid crystal material by 
independent or two or more mixing, and it may contain the modifier required for element 
creation, the modifier of the created element, etc. Specifically, a cross linking agent, a surface- 
active agent, a diluent, a thickener, a defoaming agent, an adhesive grant agent, stabilizer, an 
absorbent, coloring matter, a polymerization accelerator, a chain transfer agent, polymerization 
inhibitor, paints, coloring matter, etc. may be included. 

When manufacturing the element of this invention, what is necessary is to just be uniformly 
mixed, even if liquefied and it is a viscous thing, and the mixture of the hardenability compound 
and liquid crystal material to prepare should just choose the optimal thing with the manufacturing 
method of an element. For example, in the cell which allotted so that for [ of the glass substrate 
with transparent electrodes, such as In 2 0 3 -Sn0 2 and Sn0 2 , ] relativity might be carried out, and 
carried out the seal of the circumference. It is liquefied, and when it is generally more convenient 
to pour in, it is going to apply to substrates, such as a plastic with a transparent electrode, and 
glass, and it is going to pile up the substrate which counters, generally the viscous state is more 
convenient. 

Although it can operate at 5-100 micrometers, if impressed electromotive force and the contrast 
at the time of turning on and off are considered, it is appropriate for the gap between substrates 
to set it as 7-40 micrometers. 

Thus, the mixture held to the substrate is stiffened. In this case, it is preferred to fix by light 
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beam exposure in the state of the phase separation of liquid crystal material and a hardened 
material matrix using a photoresist compound. When it coincides the refractive index of a 
hardened material with n„ of liquid crystal material, or n . the contents in which it was held 

before light beam exposure at the substrate are water-white if it is dissolving uniformly, but after 
light beam exposure will be in a cloudy state for refractive-index dispersion by the liquid crystal 
material and the hardened material matrix which have not been arranged. Of course, if there is a 
portion hardened impressing voltage, the degree of nebula is low, or has become a transmission 
state. 

By [ more than a threshold ] carrying out voltage impressing, by liquid crystal material's 
beginning to arrange, transmissivity's increasing, in order that a hardened material and a 
refractive index may approach, and impressing the voltage more than saturation voltage, a 
hardened material and the refractive index of this element will correspond, and it will be in a high 
transmission state. In this case, if there is a portion from which threshold voltage or saturation 
voltage differs selectively, the portion from which a transmission state will differ selectively by 
the time it will be in a transmission state will appear. 

When the refractive index of a hardened material matrix is coincided with the refractive index 
(n x ) of liquid crystal material, it is water-white, and if the contents in which it was held before 
light beam exposure at the substrate are dissolving uniformly, since refractive index of after 
[ light beam exposure ] by the liquid crystal material and the hardened material which have not 
been arranged corresponds, it will be in a transmission state. 

Since it stops being in a transmission state thoroughly when it hardens impressing voltage, it is 
made for threshold voltage to differ from saturation voltage selectively in the case of this 
element. By carrying out voltage impressing to this element, liquid crystal material arranges, and 
since a hardened material and refractive indicees are shifted and scattered about, it will be in a 
cloudy state. In this case, if there is a portion from which threshold voltage or saturation voltage 
differs selectively, the portion from which a transmission state will differ selectively by the time 
it will be in a cloudy state will appear. 

In addition, into this liquid crystal, a dichroic pigment, mere coloring matter, and paints can be 
added, the thing colored as a hardenability compound can be used, a coloring substrate can be 
used for a substrate, or a light filter can be laminated, and a specific color can also be attached. 
Since it is not necessary to evaporate the mere solvent and water which become unnecessary 
at the time of hardening by using liquid crystal material as a solvent and stiffening a photoresist 
compound by light beam exposure, It can harden by a sealing system, it is reliable, and since it 
also has the effect of pasting up two substrates with a photoresist compound, a sealing 
compound can also be made unnecessary. 

For this reason, a photoresist compound and the melted object of liquid crystal material are 
supplied on one substrate with an electrode, the substrate with an electrode of another side is 
further piled up on it, and a manufacturing method with the sufficient productivity of irradiating 
with and stiffening light after that can be adopted. 

The liquid crystal optical element of the thin long picture which uses a continuation plastic film 
can manufacture easily, and makes it easily pinch between transparent bodies, such as glass and 
a plastic, lamination, or a transparent body by using a plastic plate for a substrate with an 
electrode especially. 

Even if it uses a large area by using such a film state liquid crystal layer, The danger that an up 
and-down transparent electrode will short-circuit needs to control neither orientation nor a 
substrate gap strictly like the display device of the usual twist nematic type low, While lowering 
transmissivity remarkably and making it dark, it is not necessary to use the polarizing plate in 
which a problem is in endurance, and the light controlling body for vehicles which has a large 
area can be manufactured with very sufficient productivity. 

It is more desirable to arrange the spacer for gap control of a glass particle, a plastic particle, a 
ceramic particle, etc. in a substrate gap, since the to some extent more nearly fixed one of a 
substrate gap is good in order to lessen nonuniformity of the transmission state of light. 
In the case of glass and a plastic with a substrate thick in itself, the element which pinched this 
film state liquid crystal layer may be used as a light controlling body for vehicles as it is. 
Transparent bodies which are transparent bodies for original vehicles, such as a plastic and 
glass, are laminated, or between them, as it puts in the case of a plastic with a thin substrate, or 
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thin glass, it is used for it. 

It is considered as an element using a plastic plate as a substrate with an electrode of the 
element which pinched this film state liquid crystal layer especially, It is preferred to use it for 
the shape of laminated glass, stiffening an adhesive material layer, unifying this element and glass 
plate by heating or optical exposure, and carrying out [ attaching an electrode extraction line, 
pinching this via adhesive material layers, such as a polyvinyl butyral, between a little larger glass 
plates of two sheets than this element, ]. It can be considered as the usual glass laminate and an 
extremely similar structure by making an adhesive material into a polyvinyl butyral especially. 
Thereby, it can be used for the windshield of a car, etc. like usual laminated glass. Of course, 
there is also the way of using which uses it sticking on the transparent body of one sheet. 
Since a plastic film substrate can be used for a substrate and it can also cut in arbitrary 
positions especially later, productivity is very good and it is suitable for the light controlling body 
for vehicles as which many sizes are required. 

What is necessary is to add a driving means, when driving this light controlling body, but just to 
add the driving means which can impress two or more kinds of voltage, when threshold voltage or 
saturation voltage has a difference. What can change voltage and can usually impress the volts 
alternating current about number 10V as this driving means so that it may mention later is used. 
The liquid crystal optical element of this invention should just impress the volts alternating 
current that the arrangement of a liquid crystal changes, when impressing voltage for a drive. It 
is about 10-1000 Hz in volts alternating current in 5-1 00V, and what is necessary is just to 
specifically impress the voltage that the transmission state of the light of an element changes. 
Although what is necessary is just to short-circuit whether it usually makes inter-electrode open 
when not impressing voltage, the voltage below a threshold may be impressed. 
It may be made to change transmissivity, as the voltage more than a different three-stage is 
impressed, or voltage is changed continuously and impressed gradually. 
[Example] 

Hereafter, an example explains this invention concretely. 

Example 1 Seven copies of 2-ethylhexyl acrylate, 15 copies of 2-hydroxyethyl acrylate, 64 
copies were uniformly dissolved for 24 copies of acrylic oligomer (the Toagosei chemicals 
company make M-1200, viscosity of 30,000 cps/50 **), 0.9 copy of photo-curing initiator 
("DAROKYUA 1116" by Merck Co.), and a liquid crystal (made by BDH "E-8"). A 1 4-micrometer 
spacer could be added to this and it was made to distribute. The mixture was cast on the 50- 
cm-wide polyester film board with ITO, and the 50-cm-wide polyester film board with ITO was 
piled up on it. 

The mask in which 30 cm in width is transparent from the top, and 20 remaining cm in width 
made the degree of protection from light high gradually toward the end, It carried on the 
polyester film board with ITO which pinched said liquid crystal mixture, and ultraviolet rays were 
exposed for 30 seconds, impressing the voltage of 50 Hz and 30V between ITO electrodes. 
Subsequently, the mask was removed, ultraviolet rays were again exposed for 30 seconds, and 
the element which has a film state liquid crystal layer was manufactured. 

Thus, the 30-cm-wide portion of the manufactured element is transparent, and, as for a portion 
with a remaining width of 20 cm, the degree of nebula is becoming high (the other side being 
unable to be easily seen) gradually toward an end. 

When this element impressed the voltage of 50 Hz and 50V, the whole was in the transmission 
state. 

The way things stand, since this element was weak in intensity, it stuck the glass plate on one 
side, and used it for the side glasses of a car. 

The glass plate has been arranged to both sides, and it pasted up via the polyvinyl-butyral film, 
was made the shape of laminated glass, and was used for the side glasses of a car. 
According to the applying state of voltage, the end of the side-glasses upper part obscured each 
of these, and they changed into the state and became transparent. 

Example 2 The mixture of Example 1 was cast on the 25-cm-wide polyester film board with ITO, 
and the 25-cm-wide polyester film board with ITO was piled up on it. 

It was transparence with a width [ the top to ] of 15 cm, and 10 remaining cm in width carried 
the mask which made the degree of protection from light high gradually toward the end on the 
polyester film board with ITO which pinched said liquid crystal mixture, and it exposed ultraviolet 
rays for 30 seconds. Subsequently, the mask was removed, ultraviolet rays were exposed for 30 
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seconds, impressing the voltage of 50 Hz and 30V between ITO electrodes, and the element 
which has a film state liquid crystal layer was manufactured. 
Thus, the 15-cm-wide portion is [ manufactured element ] cloudy. 

As for the portion with a remaining width of 10 cm, the degree of nebula is becoming low (the 
other side being able to be easily seen) gradually toward an end. 

When this element impressed the voltage of 50 Hz and 50V, the whole was in the transmission 
state. 

This element was stuck on one end on a tempered glass board so that a side with the high 
degree of nebula might come to the upper one end, and it was used for it at the windshield of the 
car. 

The glass plate has been arranged to both sides, this element has been arranged so that a side 
with the high degree of nebula may come to the upper one end, and it pasted up via the 
polyvinyl-butyral film, was made the shape of laminated glass, and was used for the windshield of 
a car. 

In the state of impressing no voltage, the 15-cm-wide portion is [ each of these ] cloudy from 
the end of the windshield upper part. 

As for the portion with a remaining width of 8 cm, the degree of nebula was becoming low 
gradually toward the end, and since the film state liquid crystal layer did not exist, the portion 
below it was transparent. 

When voltage was impressed to this, all portions also including the portion in which the film state 
liquid crystal layer exists were in the transmission state. 

Example 3 From the top, the mask which made the degree of protection from light high gradually 
toward the end has been arranged into the portion above a 20-cm portion, and the polyester film 
board with ITO which pinched the liquid crystal mixture of Example 1 was irradiated with 
ultraviolet rays in 20 **. Subsequently, temperature was 35 **, and it irradiated with ultraviolet 
rays, after removing a mask. 

Thus, the obtained element is a whole surface scattering state in the state where voltage is not 
impressed. 

When the voltage of 50 Hz and 100V was impressed, it was in the whole surface transparent 
state. 

However, when voltage is gradually impressed to this element, on the voltage of 50 Hz and 20V, 
the portion with a lower width of 30 cm is almost transparent, and, as for a portion with a 
remaining width of 20 cm, the degree of nebula is becoming high (the other side being unable to 
be easily seen) gradually toward an end, for example. When voltage was increased, the portion 
which is cloudy white becomes narrow gradually, and it was in the whole surface transparent 
state on the voltage of 50 Hz and 1 00V. 

The way things stand, since this element was also weak in intensity, it stuck the glass plate on 
one side, and used it for the side glasses of a car. 

The glass plate has been arranged to both sides, and it pasted up via the polyvinyl-butyral film, 
was made the shape of laminated glass, and was used for the side glasses of a car. 
According to the applying state of voltage, the end of the side-glasses upper part obscured each 
of these, and they changed into the state and became transparent. 

Example 4 One in the polyvinyl-butyral film of Example 2 was colored dark blue over 1 5 cm of 
upper parts, the color became thin gradually toward down at the lower 12cm, and the bottom of 
it performed laminated-glass-ization using the transparent polyvinyl-butyral film containing what 
is called a shading off. 

Thus, the boundary line of the portion which exists, and the portion which does not exist is 
[ obtained windshield ] hardly selectively conspicuous, although it does not exist for a film state 
liquid crystal layer. 
[Effect of the Invention] 

Since the light controlling body according to this invention like the above has the portion from 
which the transmission state differs gradually according to the voltage impressing state, and 
what is called a shading-off portion, it is legible and can change a part of transmissivity if 
needed. 
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The Tsunemitsu refractive index of the liquid crystal material which the refractive index of the 
hardened material obtained especially uses (n Q ), When liquid crystal material uses the film state 

liquid crystal layer by which distributed maintenance was carried out into the hardened material 
matrix selected so that it might be in agreement with either of the refractive indicees (n x ) when 

an extraordinary index (n e ) or liquid crystal material carries out orientation at random, 

manufacture is easy also at a large area, It is not necessary to use a polarizing plate and the 
light controlling body for vehicles of a high lifetime is brightly obtained with sufficient productivity 
easily with quick speed of response. 

When making it harden by light beam exposure especially, using a photoresist compound as a 
hardenability compound, voltage can be impressed, dispersion nature can be easily changed 
selectively by changing and stiffening temperature, or threshold voltage or saturation voltage can 
be changed. In order to carry out photo-curing, cure time is also short and productivity is very 
high. 

It can manufacture by the manufacturing method which manufactures the liquid crystal optical 
element which has a film state liquid crystal layer of the conventional mere penetration- 
dispersion control, and the fundamentally same method, and it is [ that addition of few processes 
is only made, and ] and most productivity is not reduced. 

By [ of this substrate ] providing a transparent body in the whole surface at least, safety 
improves, and by providing and setting a transparent body by both sides, and making it structure 
especially, it becomes difficult to produce breakage and can apply to cars easily like usual 
laminated glass. 

In particular, the element of a large area can be manufactured with very sufficient productivity 
on a substrate liquid crystal material, a photoresist compound especially a photoresist vinyl 
system compound, and by supplying a mixture with a photo-curing initiator if needed further, and 
laying the substrate of another side on it. For this reason, in the case of glass, a long substrate 
can be used considerably, and the continual process by a continuation film also becomes 
possible in the substrate of a plastic. 

Various application is possible for this invention outside this within limits which do not lose the 
effect of this invention. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Drawing 1 is a front view showing the light controlling body for vehicles by this invention, (A) 
shows a shading-off state and (B) shows a transmission state thoroughly. 

Drawings 2 and 3 are sectional views of the light controlling body for vehicles by this invention. 
The light controlling body for vehicles: One 
Shading-off portion: Two 

Elements 3 which has a light control function, 23 
Transparent body: 1 4, 24A, 24B 
Glue line: 15, 25 
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